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ABSTRACT OF THESIS
 
Statement of Problem
 
The effects of malnutrition, as identified by low serum
 
albumin level, total lymphocyte count and body weight
 
percentile, have been related to greater unreimbursable
 
costs and increased length of hospital stay. These
 
parameters are a way of identifying patients who need extra
 
assistance in improving their nutrition status. Early
 
identification of malnourished patients and earlier
 
treatment would reduce complications that result in
 
increased length of stay, thereby avoiding increased
 
unreimbursable cost. This thesis examines the extent to
 
which malnourishment explains variation in length of stay
 
and unreimbursable cost.
 
Hypotheses
 
In this study two hypotheses were tested. The first
 
hypothesis stated that malnutrition is associated with
 
increased length of hospital stay. The second hypothesis
 
stated that malnutrition is related to greater
 
unreimbursable costs.
 
Design of Study
 
The study included patients admitted to Hemet Valley
 
Medical Center between January 1, 1989 and June 30, 1989.
 
During each month of this time period, twenty patients were
 
sampled. Data were collected from patient health records
 
and dietary card files. Financial records were analyzed and
 
a comparison was made of actual patient charges to
 
reimbursement to determine the total unreimbursable costs.
 
The statistical methods used were SPSS (regression
 
analysis), and "t" test.
 
Findings
 
Regression Analysis was run and showed significance.
 
Conclusions
 
The testing of the two hypotheses as found in the
 
literature were tested at Hemet Valley Medical Center and
 
the first showed significance. Findings at Hemet Valley
 
Medical Center suggest that malnutrition is costly;
 
therefore appropriate intervention and treatment should be
 
initiated early.
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CHAPTER 1
 
INTRODUCTION
 
The effects of malnutrition, as identified by low serum
 
albumin level, total lymphocyte count and body weight
 
percentile, have been related to greater unreimbursable
 
costs and increased length of hospital stay.^ If
 
malnourishment actually is correlated to these effects, it
 
stands to reason that early identification and prompt
 
intervention might reduce hospital stays, total costs, and
 
unreimbursed costs. The purpose of this paper is to find
 
out whether this is so. Unreimbursed costs are the
 
difference between final patient charges and the amount paid
 
the hospital by third party providers. The hospitals' big
 
problem with unreimbursed costs accentuates their need to
 
know who is at risk for longer stays due to malnourishment
 
and which indicators best explain variation in length of
 
stay, total cost, and unreimbursed cost.
 
Unreimbursable costs refer to the difference between
 
the final patient charges and the amount third party payers
 
pay for that particular patient. Naturally, the longer the
 
^Diane M. Delhey, Ellen J. Anderson, and Susan H.
 
Laramee, "Implications of Malnutrition and Diagnosis-related
 
Groups (DRGs),"Journal of the American Dietetic Association
 
89, no.10 (October 1989)/ 1448.
 
patient stays in the hospital the greater the charges will
 
be. Early detection and subsequent early treatment of
 
malnutrition, therefore, may reduce both hospital stay and
 
unreimbursable costs. Utilization review departments, as
 
the name implies, were established in hospitals to track and
 
evaluate the utilization of resources for patient care.
 
Utilization review nurses review medical records to
 
determine appropriateness of admission, medical care, and
 
above all, resource utilization such as laboratory and
 
radiology tests. The overall goals of the utilization
 
review department are to ensure that admissions to the
 
medical center are appropriate, promote early and safe
 
discharge in a timely manner, and secure reimbursement in
 
amounts comparable to expenses accrued in caring for
 
patients.
 
Medicare, as one form of third party payor, in an
 
attempt to reduce government expenditures for health care,
 
has in recent years adopted a system referred to as a
 
prospective payment system. This means that hospitals are
 
no longer reimbursed for the costs they incur (retrospective
 
reimbursement), but are reimbursed at a given rate based
 
upon the patient's Diagnostic Related Group (DRG), roughly
 
equivalent to medical diagnosis. While this system takes
 
into account differences in cost between medical diagnoses,
 
it does little to distinguish between costs within a
 
particular DRG.^ If two patients are admitted under DRG 88,
 
and one patient stays six days while the other stays
 
fourteen, both patient stays will be reimbursed at the same
 
amount, regardless of any difference in expenses incurred.
 
As a result, medical centers are experiencing financial
 
hardship and worse, inability to sustain key service areas
 
important to high guality care.
 
Hospitals should have a vested interest in identifying
 
which patients are malnourished. Ways of identifying a
 
patient who is malnourished and may become a financial loss
 
to the medical center are greatly needed.
 
Malnutrition is common among the elderly population.
 
Many elderly patients have inadeguate diets and chronic
 
related disorders, diseases of the heart, arteriosclerosis,
 
and other degenerative diseases. These patients require
 
more resource intensive medical care. They are less able to
 
combat infection and destroy abnormal body cells. The
 
inability of the immune system to fight infection is most
 
common among this age group.^
 
Low body weight/ low serum albumin level, and low total
 
lymphocyte count jointly identify a patient who is
 
^Sandy Metzler. "Refined DRGs: An Add-on System
 
Identifying Groups of Patients with Similar Resource Usage
 
Profiles," Journal of American Medical Records Association 61,
 
no. 11 (November 1990),34.
 
^Lawrence W. Green, and C. L. Anderson. Community Health
 
St. Louis: Times Mirror/Mosby, 1986, 266. David C. Nieman,
 
Diane E. Butterworth, and Catherine N. Nieman. Nutrition
 
Dubuque: Wm. C. Brown Publishers, 1990, 422.
 
malnourished. There is a correlation between the three when
 
malnutrition is present and the body is in a state of
 
decline. At its extreme, the body starts to digest itself,
 
in essence "catabolism". Malnutrition affects the ability
 
of the body to heal, to rejuvenate itself and develop new
 
tissue. Malnutrition decreases the effectiveness of drug
 
and dietary therapies. It takes a longer regimen to build a
 
patient up first and heal him than to heal a healthy older
 
patient. Since malnutrition has been associated with
 
increased length of stay and greater unreimbursable costs,
 
it stands to reason that early identification and prompt
 
intervention might reduce hospital stays and costs.^ This
 
study tested the hypotheses that a) malnutrition is
 
associated with increased length of hospital stay and b)
 
malnutrition is related to greater unreimbursable costs.
 
Description of the Problem
 
The problem for study here is to find out if there is a
 
relationship between malnourishment and length of stay and
 
unreimbursed costs and to determine predictors of
 
malnutrition.
 
The Objective
 
The objective is to determine to what extent if any the
 
amount of variation in length of stay and unreimbursed costs
 
^Diane O. Weddle, Dale Schmeisser, Marsha Barnish, and
 
Savitri K. Karmath, "Inpatient and Post-Discharge Course of
 
the Malnourished Patient" Journal of the American Dietetic
 
Association 91, no. 3, (March 1991) 307,
 
can be explained by indicators of malnourishment and to
 
determine predictors of malnourishment.
 
Hypotheses
 
Hypothesis #1: Malnutrition is associated with increased
 
length of stay in the hospital.
 
Hypothesis #2: Malnutrition is related to greater
 
unreimbursable costs.
 
CHAPTER 2
 
Literature Review
 
Malnutrition is an inclusive term that refers to the
 
lack, imbalance, or excess of one or more of some forty
 
nutrients that are required by the body.^ Carbohydrates,
 
fats, proteins, minerals and vitamins, or their breakdown
 
products, are essential for nearly all metabolic processes
 
that sustain human life. The absence or deficiency of any
 
one of these can have a profound effect on the whole body.
 
The United States Department of Agriculture (USDA)
 
suggests that adequate nutrition can reduce morbidity and
 
mortality from heart disease by 25%, from respiratory
 
disease and infectious disease by 20%, from cancer by 20%,
 
and from diabetes by 50%.® The effects of malnutrition on
 
the pulmonairy system include a decrease in ventilatory
 
drive,^ a marked decrease in sighs (deep breaths) that is
 
associated with the development of atelectasis and
 
®Corinne Robinson. Normal and Therapeutic Nutrition. New
 
York: Macmillah Company, 1972, 348.
 
®Helen A. Guthrie, Introductory Nutrition St. Louis: C.
 
V. Mosby Company, 1983, 5-6.
 
^C. W. Zwillich, D. J. Pierson, F. D. Hofstadt, et
 
al."Ventilatory Control in Myxedema and Hypothyroidism." New
 
Fnrrl and Journal of Medicine 292 (1975), 662.
 
pneumonia,® loss of diaphragm muscle,® and the development
 
of emphysematous changes in children.^®
 
The incidence of malnutrition in hospitalized patients
 
has been reported to be between 45-65%.^^
 
Effects on Length of Stay and Cost
 
Studies demonstrate the impact of malnutrition on
 
length of stay. Anderson, et. al. and Faintuch, et. al.
 
found that malnutrition, as evidenced by a low serum
 
®S. H. Rosenbaum, J. Askanaze, Al Hyman, et al.,
 
"Respiratory Patterns in Profound Nutritional Depletion".

(Abstract). Anesthesioioav 1979; 51; s366.
 
®N. S. Arora, and D. F. Rochester. "Effect of General
 
Nutrition and Muscular States on the Human Diaphragm."American
 
Review of Respiratory Disease 115 (1977): 84.
 
^°A. Keys, J. Brozek, A. Henschel, et al. Biolocfv of 
Hnman Starvation Minneapolis: University of Minnesota Press, 
1950, . 62. ■ , 
J. Bell, D. J. Szeluga and G. L. Blackburn.
 
"Criteria for Diagnosis of Malnutrition." Journal of the
 
atnej-ri fian Medical Association 256, no. 21 (December 1986),
 
2963. Meenakshi Rammohan, David Juan, and Donald Jung.

"Hypophagia Among Hospitalized Elderly." Journal of the
 
ran Dietetic Association 89 no. 12 (December 1986) :
 
1774. B. Lyman, D. Pendleton, Sydney Pemberton, and L. Beaty.
 
"The Role of the Nutritional Support Team in Preventing and
 
Identifying Complications of Parenteral and Enteral
 
Nutrition." Oualitv Review Bulletin 13, no. 7 (July 1987),
 
232. Peg Maclnnis and Gloria Swanbon, "The Malnutrition
 
Dilemma in the DRG system." Nutritional Support Services 7,
 
no.2 (February 1987), 22. Lisa Potosnak and Elma Perry,
 
Monitoring the Patient at Nutritional Risk." Nutritional
 
Support Services. 7, no. 3. (March 1987), 9.
 
^^Marvin Anderson, Gladys Collins, Gloria Davis^ and Brack
 
A. Bivins, "Malnutrition and Length of Stay—a Relationship?."
 
Henrv Ford Hospital Medical Journal 33,no.4 (1985), 191.
 
J. Faintuch, J. Gama-Rodriques, and A. H. Gama.
 
"Influence of Malnutrition on the Length of Hospitalization
 
After Moderate and Severe Surgical Injury." Nutritional
 
albumin level, correlated significantly with an increased
 
length of hospital stay. Flancbaum, et. al.^^ report an
 
increased incidence of post—operative complications. Linn
 
and Robinson, Robinson, et. al.^® and Schlichtig and
 
Ayers^^ found increased morbidity, mortality and length of
 
stay in malnourished surgical patients. Reilly, et. al.18
 
report increased morbidity and length of stay. All of the
 
studies reviewed, then, demonstrate the likely negative
 
impact of malnutrition on length of stay.
 
Because of the current prospective reimbursement system
 
hospitals are reimbursed for the care of Medicare patients
 
on a pre-determined basis by DRG and not by cost. This
 
Support Service 1, no. 5 (1981), 29.
 
Flancbaum, R. E. Brolin, M. Kirzecky, M. Mast, C. E.
 
Smith, H. A. Kenler, E. M. Wallis, and J. W. Mackenzie.
 
"Diagnosis Related Group Impact of Nutritional Support in
 
Cardiac Surgery Patients." Journal of Parenteral and Enteral
 
Nutrition 12, no. 5 (September-October 1988), 473.
 
^^B. S. Linn, and David S. Robinson. "The Possible Impact
 
of DRGs on Nutritional Status of Patients Having Surgery for
 
Cancer of the Head and Neck." Journal of the American Medical
 
Association 260, no.4 (July 1988): 517.
 
^®G. Robinson, Marjorie Goldstein and Gary M. Levine.
 
"Impact of Nutritional Status on DRG Length of Stay." Journal
 
of Parental and Enteral Nutrition 11, no.1 (January-February
 
1987), 47.
 
Robert Schlichtig and Stephen M. Ayers. Nutritional
 
Support of the Criticallv 111. Chicago: Year Book Medical
 
Publishers, 1988, 14.
 
i®James Reilly, Jr., Sam F. Hull, Nick Albert, Alger
 
Waller, and Scott Bringardener. "Economic Impact of
 
Malnutrition: A Model System for Hospitalized Patients."
 
Journal of Parenteral and Enteral Nutrition 12, no. 4 (July-

August 1988), 371.
 
 prospective system assigns a standard length of stay and
 
expected reimbursement figure for each given medical
 
diagnosis. Patients whose stays exceed the expected length
 
of stay represent revenue losses.^® Robinson, reports
 
that 45% of hospitalized malnourished patients exceed their
 
anticipated length of stay. The overall effect, then, is
 
revenue loss for hospitals, especially those with a high
 
percentage of Medicare patients.
 
Nutritional Screening
 
The anticipated cost of nutritional-related
 
complications may run into the billions nationwide.
 
Bernstein^^ estimated that his hospital would save one
 
half million dollars annually if an accurate marker for
 
protein and caloric malnutrition were developed and implemented.
 
i9Terry P. Clemmer, James F. Orme, Frank O. Thomas,
 
Marilee Peterson, Linde Merrow, and Helene Peterson,"Impact
 
of Medicare Prospective Reimbursement System on Nutritional
 
Support Service Patients: The Importance of Pass Throughs."
 
■Tmirnal of Parenteral and Enteral Nutrition 13 no.1 (February 
1989), 71. 
Robinson, "impact of Nutritional Status on DRG 
Length of Stay". 49. 
^^Larry H. Bernstein, "The Lab's Role in Nutritional 
Assessment of Patients." Medical Laboratory Observer 20, no. 
4 (April 1988): 26; Terry P. Clemmer, "Impact of Medicare 
Prospective Reimbursement System on Nutritional Support 
Services Patients." Journal of Parenteral and Enteral 
Nutrition, 73; D. D. O'Brien, R. E. Hodges, A.T. Day, K. S. 
Waxman, and T. Rebello, "Recommendations of Nutritional 
Support Team Promote Cost Containment." Journal of Parenteral 
and Enteral Nutrition 10, no. 3 (May-June 1986), 300. 
^^Larry H. Bernstein, "The Lab's Role in Nutritional 
Assessment of Patients." 25. 
Most authors agree that nutritional screening is the
 
first step in optimal nutritional care. Various
 
hospitals have utilized different means to screen their
 
patients. One hospital designed a questionnaire for use by
 
registered nurses and dietitians which assessed albumin
 
level, total lymphocyte count, and body weight
 
percentile.^^ Others report the use of various laboratory
 
tests to assess nutritional status.^® Albiimin level,
 
total lymphocyte count, total iron binding capacity, and
 
total protein are reported as reliable indicators of
 
nutritional status.^®
 
Albumin
 
Nutrition is one of the primary factors that regulates
 
synthesis of albumin in the liver. As a result, serum
 
^^Susan De Hoog, "Identifying Patients at Nutritional
 
Risk and Determining Clinical Productivity: Essentials for an
 
Effective Nutritional Care Program." Journal of the American
 
Dietetic Association 85, no. 12 (1985), 1620. Jon S.
 
Thompson, Cynthia A. Burroughs, Jodea Green, and Gregory L.
 
Brown, "Nutritional Screening in Surgical Patients." Journal
 
of the American Dietetic Association 84, no. 3 (March 1984):
 
330.
 
2%arvin Anderson, "Malnutrition and Length of Stay—a
 
Relationship?." 190.
 
^^Marvin Anderson, "Malnutrition and Length of Stay—a
 
relationship?." 190. Karen S. Christensen, "Hospital Wide
 
Screening Increases Revenue Under Prospectyive Payment
 
System." Journal of the American Dietetic Association 1234.
 
^^Richard Ravel, Clinical Laboratory Medicine: Clinical
 
Application of Laboratory Data 432. Helen A. Guthrie,
 
Introductorv Nutrition 393.
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albumin level is an invaluable tool in assessing the
 
nutritional status of hospitalized patients. Serum albumin
 
has been called the most commonly used and most predictive
 
parameter^^ available for nutritional assessment.
 
Brakeen,^® reported normal ranges as 3.5-5.0 grams per
 
deciliter. Albiimin levels below 2.0 are associated with
 
increased morbidity, mortality and length of stay.^®
 
Craig®° found that serum albiimin levels remained
 
normal during two to three weeks of continuous fasting.
 
Other non-nutritional factors such as kidney function also
 
influence protein levels in the blood. Despite the fact
 
that other biochemical tests are available which more
 
^^Gary Brackeen, "Seriim Albximin." Nutrition In Clinical
 
Practice 203. M. W. Rich, "Increased Complications and
 
Prolonged Hospital Stay In Elderly Cardiac Surgical Patients
 
with Low Seriam Albumin." The American Journal of Cardiology.
 
714.
 
2®Gary Brakeen, "Serum Albiamin" 203. Marvin Anderson,
 
"Malnutrition and Length of Stay—a Relationship?." Henry
 
Ford Hospital Medical Journal 203. Larry H. Bernstein, "The
 
Lab's Role in Nutritional Assessment of Patients." 25. Karen
 
S. Christensen, "Hospital Wide Screening Increases Revenue
 
Under Prospective Payment System." 1234. Diane M. Delhey,
 
"Implications of Malnutrition and Diagnosis-related Groups
 
(DRGs)." table 1. 1449. James J. Reilly Jr., "Economic
 
Impact of Malnutrition: A Model System for Hospitalized
 
Patients." 373.
 
^®Larry H. Bernstein, "The Lab's Role in Nutritional
 
Assessment of Patients." 25. Robert Schlichtig, Nutritional
 
Support of the Critically 111. 15.
 
®°R. M. Craig, "Criteria for Diagnosis of Malnutrition."
 
Journal of the American Medical Association 256, no. 7 (August
 
1986), 866.
 
®^Helen A. Guthrie, Introductory Nutrition, 390.
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rapidly identify malnutrition, physicians continue to rely
 
on albumin level in the acute care setting.
 
Total Lymphocyte Count
 
Moderate or severe protein-calorie malnutrition of any
 
type often results in depression of the body's immune
 
system. Lymphocytes are immature white blood cells
 
which are important to the body's immune system. The total
 
lymphocyte count (TLC), then, would be expected to decrease
 
during periods of starvation. Ravel, found a rough
 
correlation of TLC with degree of malnutrition. Various
 
authors agree that TLCs of less than 1,200 mm^ to 1,500 mm^
 
indicate a condition of malnourishment.
 
TLC is easy to obtain and fairly inexpensive. Though
 
other conditions may cause a decreased TLC , when used in
 
conjunction with serum albumin level, it is considered a
 
reliable and inexpensive marker for protein-calorie
 
malnutrition.^^
 
^^Richard Ravel, Clinical Laboratory Medicine; Clinical
 
Application of Laboratory Data 434.
 
^^Richard Ravel, Clinical Laboratory Medicine; Clinical
 
Application of Laboratory Data 434.
 
^'^Lariry H. Bernstein, "The Lab's Role in Nutritional
 
Assessment Of Patients." 25. Diane M. Delhey, "Implications
 
of Malnutrition and Diagnosis-related Groups (DRGs)." 1449.
 
Louis Flancbaum, "Diagnosis Related Group Impact of
 
Nutritional Support in Cardiac Surgery Patients." 473. James
 
J. Reilly Jr., "Economic Impact of Malnutrition: A Model
 
System for Hospitalized Patients." 371.
 
^^Richard Ravel, Clinical Laboratory Medicine: Clinical
 
Application of Laboratory Data 434.
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Body Weight
 
Since fat and muscle wasting occur with malnutrition,
 
actual body weight may be used to estimate malnutrition.
 
Weight deficiency may be calculated as a percentage of pre­
illness weight or a percentage of ideal weight (current
 
weight over ideal weight). Ideal weight requires
 
measurement of height and use of ideal weight tcibles.
 
Flancbaum,^® reported increased risk for post-operative
 
complications, septic complications and increased mortality
 
with body weights 10% less than ideal. One author reported
 
medical disadvantages with as little as a ten pound weight
 
loss.^^ However, most agree that hospitalized patients
 
with body weights 20% less than ideal are seriously
 
depleted.^®
 
other Factors that Influence Length of Stay and
 
Unreimbur.qable Cost
 
Patients over sixty-five years old often undergo
 
significant changes in quality of life. Biochemical and
 
®®Louis Flancbaiim, "Diagnosis Related Group Impact of
 
Nutritional Support in Cardiac Surgery Patients." Journal of
 
Parenteral and Enteral Nutrition 371.
 
®^Marvin Anderson, "Malnutrition and Length of Stay—a
 
Relationship?." Henry Ford Hospital Medical Journal 191.
 
®®Karin Axelsson, Kjell Asplund, Astrid Norberg, and
 
Sture Eriksson. "Eating Problems and Nutritional Status During
 
Hospital Stay of Patients with Severe Stroke." Journal of the
 
American Dietetic Association 89. no.8 (August 1989), table 1,
 
1093. Meenakshi Rammohen, "Hypophagia Among Hospitalized
 
Elderly." 1777. James Reilly Jr., "Economic Impact of
 
Malnutrition: A Model System for Hospitalized Patients." 371.
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hormonal change are important; so are reduced lean body
 
weight, loss of taste and smell, periodontal deterioration,
 
decrease in gastrointestinal function, loss of visual and
 
auditory function, loss of bone mineral mass, mental
 
impairment, decrease in heart and lung fitnese^ decreased
 
ability to metabolize drUgs, neuromuscular changes, impaired
 
reaction time, decreased ability to balance, urinary
 
incontinence and decrease in liver and kidney function.
 
Degenerative disease, hypertension, arthritis and rheiimatism
 
produce premature aging, chronic tension and fatigue.^®
 
Impaired immune response will affect the patient's response
 
to treatment. The "body guards" (white bloOd cells)
 
continually scout out the enemy, destroy the infectious
 
bacteria and viruses, and destroy cancer cells.
 
Malnourishment contributes to several post-surgical
 
complications such as: hemorrhage, hematoma, pneumonia,
 
diabetes, impaired circulation, swelling, breathing
 
problems, ileus, diarrhea and infections. Catheters,
 
dressing changes and skin breakdown must also be kept under
 
control. Reducing the "lag time" from when a patient's
 
^^David C. Nieman, Nutrition 407-8. Lawrence W. Green,
 
Community Health 152.
 
'^°Meenakshi Rammohan, "Hypophagia Among Hospitalized
 
Elderly." 1774.David Nieman, Nutrition 407.
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condition changes until there is proper intervention is
 
important.
 
Vitamin deficiencies may lead to many problems
 
including premature aging. Eating problems arise with
 
ill fitting dentures, sores in the mouth or trouble
 
swallowing.
 
Oncology patients who have lost their appetite, also
 
renal dialysis and gastroenterology patients with absorption
 
problems by the gastrointestinal tract, are prone to
 
malnourishment.
 
Body composition, although inherited (the acquisition
 
of characteristics by transmission of germ plasm from
 
ancestor to descendant, depending upon the constitution of
 
the fertilized ovxim) does affect how one ages.'^'^ At a
 
^%arvin H. Friedman et. al., "A Unique Team Approach to
 
Optimal Nutritional Support with Minimal Cost." Nutritional
 
Support Services 3, no. 3 (March 1983), 27.
 
^^Lawrence W. Green, Community Health 152. Reubin
 
Andres, and Judith Hallfrisch, "Nutrient Intake
 
Recommendations Needed For the Older American." Journal of
 
thfi American Dietetic Association 89, no. 12 (December 1989),
 
1739.
 
^^Karin Axelsson, "Eating Problems and Nutritional Status
 
During Hospital Stay of Patients with Severe Stroke." Journal
 
of the American Dietetic Association 1092. Hilde Tillman,
 
"No Need to Lose Appetite to Ill-fitting Dentures." Tufts
 
University Diet and Nutrition Letter 7, no. 23 (December
 
1980), 2634. William Steffee, "Malnutrition In Hospitalized
 
Patients." Journal of the American Medical Association 244,
 
no. 23 (December 1980), 2634.
 
^^Normand L. Hoerr, and Arthur Osol. Blakiston^s New
 
Gould Medical Dictionary. New York: The Blakiston Division,
 
MKcGraw-Hill Book Company, Inc. 1956, 600.
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certain time tissue function loses the ability to
 
regenerate. Nutrition and age related chronic disease also
 
affect the patient and how he responds to the treatment
 
offered. One must also consider dietary problems with
 
protein allowance.
 
Depression also interfaces with how the patient reacts
 
to treatment. Widowhood for example produces losses and
 
changes in a variety of areas. Many who have lost their
 
loved ones may tend to "give up". This state often is
 
accompanied by financial loss, decrease social interaction,
 
decreased appetite, social status isolation and deprivation
 
to loneliness.^® The above listed can contribute to
 
malnourishment. Mental health intervention including the
 
avoidance of suicide and depression in the aged is important
 
and will affect recovery. Health education should be
 
combined with economic and environmental supports for coping
 
strategies.
 
Summary
 
The existing literature demonstrates the advantages of
 
utilizing serum albiamin, TLC and percent ideal body weight
 
^®Hamish N. Munro, "Nutrition and the Elderly: A General
 
Overview." Journal of the American College of Nutrition 3
 
(1984), 341. Ricardo Uauy, Nevis S. Scrimshaw and Vernon R.
 
Young, "Human Protein Requirements: Nitrogen Balance Response
 
to Graded Levels of Egg Protein in Elderly Men and Women."
 
The American Journal of Clinical Nutrition 31, no. 5 (May 31,
 
1978), 779. 
^®Lawrence W. Green, Community Health 157. 
'^^Lawrence W. Green Community Health 160 & 161. 
■ ' 16 
as markers for malnutrition in hospitalized patients. Serum
 
aibiomin levels of less tii^h 3.5 g/dl, TLC of less than 1500
 
mm^y and ideal body weights below the one-hundredth
 
percentile have proven to be accurate indicators of
 
malnutrition. Ail three criteria were utilized to increase
 
the chance that patients included in the study were indeed
 
malnourished. The combination of low albumin, low total
 
lymphocyte count, and low body weight combine to indicate a
 
patient in some degree of malnutrition.
 
The patient population at Hemet Valley Medical Center
 
is old (mean age of 76+) and therefore much more likely to
 
be entering the hospital with pre-existing chronic diseases.
 
The purpose of this research is to determine the extent to
 
which malnutrition, as measured by three indicators,
 
explains variations in length of stay and case costs in an
 
older chronically ill patient population, such as the one
 
found at Hemet Valley Medical Center.
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^ CHAPTER 3
 
METHODS OF STUDY
 
Hypotheses
 
In this study, the following hypotheses were tested:
 
Hypothesis 1. Malnutrition is associated with increased
 
length of stay in the hospital.
 
Hypothesis 2. Malnutrition is related to greater
 
unreiinbursable costs.
 
Operational Definitions of Variables
 
Malnourislment is operationally defined by three
 
independent variables 1) serum albumin level, 2) body
 
weight, and 3) total lymphocyte count. Specifically, a
 
patient was determined to be malnourished if the laboratory
 
blood test showed a serum albumin level of less than 3.5
 
g/dL. A patient was considered malnourished if body weight
 
was 90 percentile or less. The patient's age, weight and
 
height were taken into account to determine the percentile
 
of ideal body weight. For males, the standard was 106
 
pounds for the first 60 inches and 6 pounds per inch above
 
60 inches in height. For females, a standard of 100 pounds
 
for the first 60 inches with an allowance of 5 pounds per
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inch above sixty inches was utilized. Patients were
 
considered malnourished if their total lymphocyte count was
 
below 1500 per mm^.
 
The two dependent variables were length of stay (LOS)
 
in the hospital and unreimbursable costs (COSTS). LOS was
 
defined as the niomber of days of hospitalization for each
 
patient. COSTS was defined as the difference between the
 
amount paid by Medicare and the total hospital charges.
 
Given the operational definitions of the variables it
 
is necessary to further operationally define additional
 
descriptive variables including age, payment source, height,
 
weight and percentile of ideal body weight, albumin, total
 
lymphocyte count, DRG, and readmissions. Age was defined as
 
the number of years lived. Payment source Was defined in
 
one of the following four ways: 1) Medicare, 2) private
 
pay, 3) medically indigent adult (MIA), 4)private ihsurance,
 
and 5) Medi-Cal. Sex was defined as the gender, male or
 
female, of each of the subjects.
 
Height was defined as inches tall and weight as pounds
 
weighed. Percentile of ideal body weight Was defined as
 
ideal weight for height and expressed as a percentile. The
 
albumin level was defined as the amount of albumin in the
 
seriua and expressed as grams per deciliter of blood. Total
 
lymphocyte count was defined as white blood cell count
 
multiplied by 1,000 multiplied times percent lymphocyte
 
count divided by 100. DRG payment was defined as the
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expected reimbursement from Medicare for each patient.
 
Readmissions, the final descriptive variable, was defined as
 
readmission to the medical center within 30 days of
 
discharge.
 
Sources of Data Collection
 
Nutritional information about each discharged patient
 
who stayed more than 24 hours is maintained on dietary cards
 
by the dietitians in a dietary card file. These cards were
 
written by nutritional assistants within 24 hours of
 
admission based on their interviews with the patients and
 
chart information. Data on the cards includes height,
 
weight, age, allergies, seriam albumin level, laboratory test
 
recorded information including total lymphocyte count,
 
digestive disorders, prehospital diet and food preferences.
 
The nutritional assistant turns in each dietary card to the
 
dietitian who later reviews the data and evaluates the
 
information. The dietitian reviews the data and assigns a
 
category/priority classification to each patient.
 
Appropriate intervention is followed according to protocol.
 
If necessary the dietitian counsels the patient or family
 
and writes notes and suggestions. She or he confers with
 
the physician and makes recommendations, intervening as
 
necessary. The dietary card remains in the "kardex"
 
arranged by room number and floor. Upon discharge, the card
 
is transferred to the dietary card file. These are filed
 
alphabetically by year.
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The dietary cards were the principal source of patient
 
health and dietary information, verified with the patient
 
charts. All financial data was obtained from the patient
 
billing department.
 
Population Sample
 
All subjects studied were patients admitted to Hemet
 
Valley Medical Center between January 1 and July 30, 1989.
 
During that six months period, 6,738 patients were admitted
 
to the Medical Center. In order to be included in the
 
sample of Category I (malnourished) patients, the following
 
criteria had to be met: 1) length of stay greater than or
 
equal to 24 hours, 2) dociomented white blood cell count
 
with differential and albumin level below 3.5 g/dL obtained
 
within three days of admission and, 3) documented admission
 
height and weight. Due to poor compliance with
 
docvimentation by medical center staff, many of the 5,578
 
patients with lengths of stay greater than or equal to 24
 
hours had to be excluded. A minimum goal of 10 malnourished
 
patients per month was identified. As a result, the sample
 
of category I subjects totaled 60 for the study.
 
All non-category I (non-malnourished) patients admitted
 
to the medical center during the above study period were
 
eligible to be included in the control group of this study
 
if they met the following criteria: 1) length of stay
 
greater than or equal to 24 hours, 2) documented white
 
blood cell count with differential and albumin level, and 3)
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 dociimented admission height and weight. A random sample was
 
obtained by using a random table to select subjects from the
 
patients who did not fall into the category I sample. The
 
ten first randomly selected subjects for each month who met
 
the above three criteria were included in the total control
 
sample of 60 subjects.
 
Description of Sample
 
Tables follow with data of sex and age.
 
Table 1.—Group Membership by Sex
 
Malnourished Non-Malnourished
 
N % N %
 
Males 38 63.3 30 50.0
 
Females 22 36.6 30 50.0
 
Total: 60 100.0 60 100.0
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Table 2."—Group Membership by Age
 
Age and Group Membership N Mean Std Dev Grand Mean
 
Malnourished Patients 76.9
 
10-19 0 0.0 0.00
 
20-29
 0 0.0 0.00
 
30-39
 0 0.0 0.00
 
40-49 0 0.0 0.00
 
50-59 3 54.3 4.16
 
60-69 8 64.4 3.54
 
70-79 21 76.0 2.30
 
80-89 28 83.5 2.10
 
90-99 0 0.0 0.00
 
Total 60
 
Malnourished Patients 70.5
 
10-19 1 14.0 0.00
 
20-29 0 0.0 0.00
 
30-39 1
 32.0 0.00
 
40-49 2 40.5 .71
 
50-59 5 57.0 1.58
 
60-69 15 65.5 2.85
 
70-79 23 74.1 3.19
 
80-89 9 84.2 3.03
 
90-99 4 94.0 4.69
 
Total 60
 
Differences between the two groups
 
Comparison of Category I (malnourished) and Non
 
Category I (non-malnourished) by sex is as follows: Nearly
 
two-thirds of malnourished patients are males (63%), whereas
 
the sexes are equally divided among non-malnourished.
 
Male patients are younger than female patients. Males
 
are taller and heavier than female patients. Using the
 
comparison of patient to their ideal body weight
 
percentile, males are lighter than females. Males have a
 
slightly higher albumin level. Reviewing white blood
 
counts, males are slightly lower than females. Males have a
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lower percent lymphocyte count and total lymphocyte count
 
than the females.
 
Females have a higher case cost than the males while
 
the males have a higher unreimbursable cost than the
 
females. Females had a longer length of stay than the males.
 
It should be noted that this study took place in a
 
retirement community where the retired come to visit their
 
parents. See Table 2 for the distribution of age by group
 
membership. Only Caucasian people were included which is a
 
limitation of this study. This was not by design. The
 
community is overwhelmingly elderly and Caucasian.
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 Table 3.—t-tests of means by Group Membership
 
means means 
not 
malnourished malnourished t-value d.f. p 
age 70.5 76.9 -2.91 95.85 .005** 
Height 65.3 67.0 -2.25 112.40 .026 
Weight 147.0 128.1 3.2 101.58 .002** 
% Body Weight 103.1 88.0 3.93 108.77 .000*** 
Albiimin Level 3.5 2.7 7.35 75.78 .000*** 
WBC 10.3 10.2 .11 115.97 .912 
% Lymph 22.6 12.5 4.76 104.36 .000*** 
TLC 2095.4 1056.8 4.48 89.87 .000*** 
Case Cost 6978.1 13554.4 3.5 81.35 .001*** 
Unrb Cost -2278.4 -4584.8 1.33 70.45 .187 
LOS 6.1 12.3 -4.82 79.76 .000*** 
* =Significant at .05 
** =Significant at .01 
*** =Significant at .001 
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The Non Category I patients (70.5) were younger than
 
the malnourished patients (76.9, p< .005), and the Non
 
Category I patients (147.0 pounds) were heavier than the
 
malnourished (128.1 pounds, p<.002).
 
Regarding percentile ideal body weight, the Non
 
Category I patients weighed (103.1) more than the
 
malnourished(88.0) patients (p<.000). The malnourished
 
patients tended to have lower percentile body weights (See
 
Figure 3). Patients who are 10% or more below the average
 
of weight for height were of special interest. All patients
 
below 100 percentile of ideal body weight were of interest.
 
Category I had 45 patients listed with below Ideal Body
 
Weight. Of the Non-Category I patients, ten were below the
 
100th percentile of Ideal Body Weight.
 
The Non Category I patients ( 3.5) had a higher albumin
 
level than the malnourished (2.7, see table #3 p<.000).
 
Non Category I patients had a higher lymphocyte count, a
 
higher percent lymphocyte count and a higher total
 
lymphocyte count than the malnourished. The per cent
 
lymphocyte count is used to calculate with the white blood
 
count to figure out the total lymphocyte count. The total
 
lymphocyte count was moderately decreased for malnourished
 
patients. The clinical data for both groups is shown in
 
Table 3 ( p<.000). To obtain total lymphocyte count
 
multiply the White Blood Count X by 1000, then multiply that
 
number by the percent lymphocyte count, then divide by 100.
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Patients with a count below 1500 mm^ are often referred to
 
as moderate to low. According to another study,
 
patients with a count below 1200 mm^ were referred to as
 
low.
 
Category I and Non Category I were compared for TLC.
 
In six months there were forty-eight patients below 1200 mm^
 
and four other patients up to cut Off point of 1500 mm^ in
 
the malnourished group. In six months there were twelve
 
patients in the non-malnourished group below 1200 mm and
 
five additional patients below 1500 mm^.
 
The Non Category I patients had a significantly lower
 
mean case cost than the malnourished patients (p < .001).
 
The Non Category I patients had a substantially lower
 
mean unreimbursed cost than the malnourished patients. Here
 
it should be noted that widely varying payment standards of
 
insurance providers are causing large statistical anomalies.
 
The malnourished patients stayed longer than the non-

malnourished (12.3 days average compared to 6.1 days). The
 
day of admission counts as the first day and the day of
 
discharge is not counted (consistent with Medicare and Medi
 
cal rules) (p < .000).
 
The financial data also reflects divergence between the
 
two groups. Overall, non-malnourished Subjects had shorter
 
Larry H. Bernstein, "The Lab's Role in Nutritional
 
Assessment of Patients", 25.
 
Diane M. Delhey, "Implications of Malnutrition and
 
Diagnosis-related Groups (DRGs)." 1449.
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length of stay (See Figure 4) at reduced costs with less
 
financial loss. The mean for nonreimbursable cost of non-

malnourished patients was $-2,278,37 with a standard
 
deviation of $4,005.28. The mean for malnourished patients'
 
cost was $-4,584.80 with a standard deviation of $12,797.16.
 
See Table 4 for a distribution of financial data for each
 
group.
 
Table 4.—Financial Data by Group Membership
 
Malnourished Non—Malnourished
 
Mean Std Dev Mean Std Dev
 
Length of Stay 12.32 9.22 6.08 3.93
 
Cost $13554.35 13226.29 $6978.13 5866.01
 
Unreimbursable
 
Cost (Loss) -$4584.80 12797.16 -$2278.38 4005.28
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Statistical Analysis
 
To assess which of the measures of malnourishment
 
accounted for the mdst yariarice in the dependent variables^
 
multiple regression was used. All of the independent
 
variables were entered into the regression eguation using
 
the stepwise method. The criterion for inclusion in the
 
equation was p<.05; the criterion for exclusion was p<.10.
 
In the equation, the independent variables of serum albumin
 
level, total lymphocyte count, and percentile of ideal body
 
weight were regressed against the dependent variables of
 
length of hospital stay (LOS) and unreimbursable costs
 
(COSTS).
 
Assessing the data the statistical technique of linear
 
regression was used. Regression analysis is basically
 
performed with the intention of making predictions. The
 
correlations between the dependent and independent variables
 
determine the accuracy of the prediction. To test
 
hypothesis number one, the independent variables of albumin
 
level, lymphocyte count and body weight percentile were used
 
to predict the dependent variable, length of stay.
 
The SPSS-PC regression procedure was used to calculate
 
statistics. The program was run to see the statistical
 
relationship of the independent variables to each dependent
 
variable so as to be able to draw inferences about the
 
population of the study.
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The connection between correlation and regression can
 
be made more evident by pointing out an important aspect of
 
a correlation coefficient. The correlation coefficient is
 
an index of the degree to which variables are related with
 
one another. Relationships, from a statistical point of
 
view, are concerned with how variations associate with each
 
other.
 
Multiple linear regression can assist us by developing
 
a regression equation that provides the best prediction
 
possible, given correlations among several variables. When
 
more than 2 independent variables are used, the index of
 
correlation is the multiple correlation coefficient,
 
symbolized as "R". " R" can only vary from 0.0 to 1.0
 
showing the strength of the relationship between several
 
independent and dependent variables.
 
The R^ coefficient is the square of correlation
 
coefficient between variables, independent and dependent. It
 
evaluates the accuracy of the prediction. The F ratio was
 
also used as a test of significance. This answers the
 
question, is the calculated R the result of chance
 
fluctuations or is it statistically significant. Stepwise
 
multiple regression is a method in which the combination of
 
variables providing the most predictive power can be chosen.
 
To assess hypothesis #2 - malnutrition is related to
 
greater unreimbursable cost - first it is necessary to
 
determine the relationship between the dependent variable
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unreiinbursable cost and the independent variables of albumin
 
level, lymphocyte count and body weight percentile.
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CHAPTER 4
 
RESULTS
 
Bivariate Correlations
 
Table 5 presents a correlation matrix of all of the
 
variables in the regression equation.
 
Table 5. Bivariate Correlations
 
WT ALB WBC
 
AGE 1.000
 
HT -0.01 1.
 
WT -0.3** 0.4** 1.
 
BWT -0.3** -0.19 .72* 1.
 
ALB -0.3* 0.04 0.27* 0.21 1.
 
WBC -0.06 -0.06 -0.1 -0.11 -0.1 1
 
%TLy -0.01
 
AGE HT BWT
 
-0.11 0.14 0.14 0.47** -0.3*
 
TLYC -0.03 -0.11 0.09
 0.07 0.4** 0.3*
 
HVH 0.04 0.03 0.0 0.0 -0.4** 0.03
 
LOSS 0.02 -0.22 -0.16 -0.08 0.1 0.01
 
LOS , 0.14 0.03 -0.05 -0.06 -0.4** -0.1
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PRCNTLY TLYCT HVH LOSS LOS 
AGE 
HT 
1i 
o 
• 
WT o 
BWT 
ALB 
1 
WBC o 
• 
%TLYY :'■ ■■ 1­
b 
to 
TLYCT 0.75** 1. 
HVH -0.05 
LOSS 0.19 0.13 -0.18 1.0 
LOS 0.8** -0.30* 1.0 
N of cases: = 101 
1—tailed Signif.: * = .01; ** = .001 
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Increasing age is significantly correlated with lower
 
weights, lower percent body weight, and lower albumin
 
levels.
 
Albumin levels are positively correlated with percent
 
lymphocytes (r = .47, p = .001) and total lymphocytes (r =
 
.39, p = .001), but not white blood cell count. Albumin
 
level and length of stay are negatively correlated (r=-.36,
 
p<.001); as the albiimin level decreases, the length of stay
 
increases.
 
White blood count is negatively correlated with percent
 
lymphocytes (r = -.26,p = .01), but positively correlated
 
with total lymphocytes (r = .29, p. .01).
 
Among the dependent variables, unreimbursed costs are
 
not significantly correlated with any independent variable
 
but is negatively correlated with length of stay (-.30, p =
 
.01). Normally one would expect the financial loss on a
 
case to be positively correlated with length of stay. The
 
anomaly found here may be explained by the way in which
 
Medicare reimburses for cases that have extremely large
 
costs or long lengths of stay. Only cases that fall within
 
two standard deviations of the geometric mean for length of
 
stay or costs are paid at the standard rate for the DRG.
 
Those falling outside are considered "outliers" and are
 
reimbursed at higher rates. In subsequent regression
 
analyses, case cost will be included as a dependent
 
variable. This is done in order to associate costs with
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malnourishment without the confounding effect that the
 
payment system has on the amount lost on an individual case.
 
Results of Regression Analysis
 
In this section, the results of the stepwise
 
regressions on case costs, unreimbursed costs, and length of
 
stay are presented.
 
Case Costs
 
In step 1, Table 6, the variable explaining the
 
greatest amount of variation in total hospital case costs is
 
length of stay (R^ = .64) sixty-four percent of the
 
variance. This is a logical result given that the longer a
 
patient stays in hospital, the higher will be their total
 
bill.
 
Table 6.—-Regressibn of Demographic and Clinical Variables
 
on Hospital Case Cost
 
Dependent Variable.. Case Cost 
Variable(s) Entered on Length of Stay 
Step Number 1 
Multiple R 0.8 
R Square 0.64 
Adjusted R Square 0.64 
Standard Error 6,804.35 
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Variables in the Equation 
Variable 
LOS 
(Constant) 
B 
1,123.8 
-141.5 
SE B 
84.1 
1,075.8 
Beta T 
13.36 
0.9 
Sig. T 
0 
1
 
o
 
•
 
00
 
U)
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Variables not in the Equation
 
Variable Beta Partial Min T Sig. T
 
In Toler
 
HEIGHT 0.01 0.01 1 0.12 0.91
 
WEIGHT 0.05 0.08 1 0.8
 0.43
 
% BODY FAT 0.05 0.08 0.81
1 0.42
 
ALBUMIN -0.13 -0.2 0.87 -2.02 0.05
 
WBC 0.11 0.18 0.99 1.78 0.08
 
% LYMPH. -0.11 -0.19 -1.9
1 0.06
 
TOTAL -0.04 -0.06 1 -0.62 0.54
 
LYMP.
 
MALNOURISH -0.02 -0.03 0.87 -0.28
 0.78
 
0.04 0.06 1 0.59 0.56
FEMALE
 
MARRIED 0.03 0.05 0.99 0.54 0.59
 
DIVORCE 0.01 0.01 1
 0.13 0.9
 
WIDOW -0.08 -0.14 0.98 -1.4 0.17
 
AGE 60-69 0.04 0.07 1 0.65 0.52
 
AGE 70-79 -0.02 -0.04 1
 -0.36 0.72
 
AGE 80-89 -0.01 0.99
-0.02 -0.21 0.84
 
AGE 90+ -0.06 -0.1 1. -0/98 0.33
 
In step 2 of the regression, Albumin Level explains an
 
additional 1.6 percent of the variation in case cost. The
 
sign of the semipartial correlation is negative, indicating
 
that as albxamin levels decrease, total hospital stay costs
 
increase.
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No other variable entered into the equation as meeting
 
the test for significance of the F-value for inclusion. The
 
resulting equation is, therefore:
 
Cost of Hospital Stay = $7,233.79 + $10,60.37(LOS) + ­
2,213.94 (Albumin).
 
Table 7.--Step 2 of Regression of Demographic and Clinical
 
Variables on Case Cost
 
Variable(s) Entered on Step Albumin Level
 
Number 2..
 
Multiple R 0.81
 
R Square 0.66
 
Adjusted R Square 0.65
 
Standard Error 6,701.43
 
Variables in the Equation
 
Variable B SE B Beta T Sig. T
 
Constant 7,233.8 3,808.67 1.9 0.06
 
LOS 1,060. 88.6 0.76 11.97 0
 
ALBUMIN -2,214. 1,098.16 -0.13 -2.02 0.05
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Variables not in the Equation
 
Variable Beta Partial Min T Sig. T 
In Toler 
HEIGHT 0.01 0.02 0.87 0.23 0.82 
WEIGHT 0.09 0.14 0.81 1.4 0.17 
% BODY FAT 0.08 0.13 0.84 1.27 0.21 
WBC 0.09 0.15 0.86 1.52 0.13 
% LYMPH. -0.07 -0.11 0.67 -1.07 0.29 
TOTAL 0.01 0.02 0.73 0.208 0.84 
LYMP. 
MALNOURISH -0.14 -0.18 0.58 -1.8 0.07 
FEMALE 0.04 0.06 0.87 0.592 0.56 
MARRIED 0.03 0.05 0.87 0.505 0.61 
DIVORCED 0.01 0.02 0.87 0.178 0.86 
WIDOWED -0.08 -0.14 0.86 -1.36 0.18 
AGE 60-69 0.07 0.11 0.84 1.100 0.27 
AGE 70-79 -0.02 -0.03 0.87 -0.27 0.78 
AGE 80-89 -0.06 -0.09 0.79 -0.88 0.38 
AGE 90+ -0.05 -0.09 0.87 -0.88 0.38 
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Variables Excluded from the Equation
 
AGE < 49
 
MALE
 
SINGLE
 
NOT MALNOURISHED
 
Length of Stay
 
The first regression, on Case Cost (Table 6), showed
 
that length of stay is a significant predictor of total cost
 
of the stay. In the following regression (Table 8), the
 
demographic and clinical indicators are regressed on length
 
of stay to determine which best explain the variation in
 
length of stay.
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Table 8.'—Regression of Demographic and Clinical Variables
 
on Length of Stay
 
Dependent Variable.. Length of Stay
 
Variable(s) Entered on Malnourished
 
Step Number 1..
 
Multiple R 0.36
 
R Square 0.13
 
Adjusted R Square 0.12
 
Standard Error
 7.6
 
Variables in the Equation
 
Variable B SE B Beta T Sig. T 
MALNOURI 5.85 1.54 0.36 3.8 0 
SHED 
Constant 6.46 1.19 5.45 0
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Variables not in the Equation
 
Variable Beta In Partial Min T Sig. T 
Toler 
HEIGHT -0.03 -0.03 0.98 -0.29 0.77 
WEIGHT 0.04 0.04 0.93 0.42 0.67 
% BODY 0.07 0.07 0.88 0.71 0.48 
FAT 
ALBUMIN -0.22 -0.18 0.6 -1.8 0.08 
WBC -0.1 -0.11 1. -1.06 0.29 
% LYMPH. 0.08 0.08 0.85 0.83 0.41 
TOTAL 0.14 0.13 0.86 1.35 0.18 
LYMP. 
FEMALE 0.07 0.07 0.96 0.71 0.48 
MARRIED -0.08 -0.09 1. -0.87 0.39 
DIVORCED 0.06 0.06 0.99 0.6 0.55 
WIDOWED 0.12 0.13 1. 1.3 0.2 
AGE 60­ 0 0 0.97 -0.02 0.98 
69 -
AGE 70­ 0.05 0.06 1. 0.57 0.57 
79 
AGE 80­ -0.02 -0.02 0.91 -0.21 0.84 
89 
AGE 90+ 0.03 0.03 0.97 0.29 0.77 
42
 
Variables Excluded from the Equation
 
AGE < 49
 
MALE
 
SINGLE
 
NOT MALNOURISHED
 
The results of the regression show that approximately
 
13 percent of the variation in length of stay can be
 
explained by only one variable — being malnourished. No
 
other variable met the significance requirement for
 
inclusion in the stepwise regression.
 
The signs of the other independent variables do show
 
the relationships between them and length of stay. Five
 
variables have negative betas — Height, Albumin, White
 
Blood Count, being Married, and being aged 80-89. As
 
suggested by the previous equation, a lower Albumin level is
 
associated with a longer length of stay, as is a lower white
 
blood count. These are two clinical indicators of
 
malnourishment that are included in the categorization of a
 
malnourished/not patient. Single status is suggestive of
 
the absence of family settings and is consistent with other
 
published research that single persons are at higher risk
 
for malnourishment. The negative sign on age 80-89 would
 
suggest an anomaly in the data, simply that reasons for
 
admission (hot included as an independent variable) or other
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factors not included cause this particular age group to not
 
be positively correlated with length of stay.
 
Unreimbursed Cost
 
The amount of money that the hospital loses for a given
 
admission is a function of the total cost of the case
 
compared to what is reimbursed under a prospectively set
 
case-based price system (DRGs). While length of stay has
 
been shown to be an important predictor of case costs, the
 
difference between the hospital's charges and what it is
 
paid will also be attributable to the intensity of services
 
(amounts and prices) delivered during the stay. The
 
following regression examines the effect of clinical and
 
demographics on the total dollars lost per case.
 
Stay does explain the greatest amount of the variation
 
in unreimbursed costs — nine (9) percent. What is striking
 
about the regression equation, however, is that the sign of
 
the beta is negative, that as length of stay increases, the
 
total unreimbursed costs decrease. In part, this is
 
accountable by the way in which the prospective payment
 
system works. Under the Health Care Financing
 
Administration's prospective payment system, if a case has a
 
statistically extreme (+2 standard deviations of the
 
geometric mean) for either length of stay or costs,
 
additional payments are made for that case.
 
44
 
Table 9.—Regression of Demographic and Clinical Variables
 
on Case Loss
 
Dependent Variable.. Unreimbursed Costs
 
Variable(s) Entered on Length of Stay
 
Step Number 1.
 00
 
o
 
•
 
0.3
Multiple R o
 
R Square 0.09
 
Adjusted R Square
 
Standard Error 9,875.38
 
Variables in the Equation
 
Variable B SE B Beta T Sig. T 
LOS -376.6 122.06 -0.3 -3.09 0 
Constant 106.2 1,561.4 0.07 0.95 
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 Variables not in the Equation
 
Variable Beta Partial Min T Sig. T 
In Toler 
WEIGHT -0.17 -0.18 1. -1.82 0.07 
% BODY -0.1 -0.11 1. -1.07 0.29 
FAT 
ALBUMIN 0 -0.000 0.87 0 1. 
WBC -0.02 -0.02 0.99 -0.24 0.81 
% LYMPH. 0.17 0.17 1. 1.75 0.08 
TOTAL 0.12 0.13 1. 1.3 0.2 
LYMP. 
ISMAL -0.01 -0.01 0.87 -0.07 0.95 
FEMALE 0.14 0.14 1. 1.42 0.16 
MARRIED -0.12 -0.13 0.99 -1.25 0.22 
DIVORCED -0.06 -0.06 1. -0.62 0.54 
WIDOWED 0.19 0.2 0.98 2.02 0.05 
AGE 60-69 -0.13 -0.14 1. -1.4 0.17 
AGE 70-79 0.01 0.01 1. 0.15 0.89 
AGE 80-89 0.06 0.07 0.99 0.66 0.51 
AGE 90+ 0.03 0.04 1. 0.35 0.73 
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Table 10.—Step 2 of Regression of Demographic and Clinical
 
Variables on Case Loss
 
Variable(s) Entered 
on Step 2.. 
Widowed 
Multiple R 0.35 
R Square 0.12 
Adjusted R Square 
Standard Error 
0.11 
9,725.59 
NC 
OC 
• 
0 
1 
Variables in the Equation 
Variable B SE B Beta 
1 
o 
• 
T Sig. T 
LOS -410.8 121.4 -3.38 0 
WIDOWED 4,144.7 2,053.7 0.19 2.02 0.05 
Constant -989.8 1,630.7 0.55 
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Variables not in the Equation
 
Variable Beta In Partial Min 
Toler 
T Sig. T 
WEIGHT -0.14 -0.14 0.93 -1.42 0.16 
% BODY 
FAT 
-0.09 -0.1 0.98 -0.99 0.33 
ALBUMIN -6.16E­ -0.01 0.86 -0.06 0.95 
WBC -0.01 0 0.97 -0.01 0.99 
% 
LYMPH. 
0.15 0.16 0.97 1.61 0.11 
TOTAL 
LYMP. 
0.12 0.13 0.98 1.28 0.21 
ISMAL -0.01 -0.01 0.86 -0.07 0.94 
FEMALE 0.11 0.12 0.96 1.15 0.25 
MARRIED 0.15 0.08 0.28 0.83 0.41 
DIVORCED -0.04 -0.04 0.96 -0.37 0.71 
AGE 60­
69 
-0.12 -0.13 0.97 -1.27 0.21 
AGE 70­
79 
0.01 0.01 0.98 0.14 0.89 
AGE 80­
89 
0.04 0.05 0.97 0.45 0.66 
AGE 90+ 0.02 0.03 0.98 0.26 0.8 
Variables Excluded from the Equation 
AGE <49 
MALE 
SINGLE 
NOT MALNOURISHED 
HEIGHT 
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In step 2 of the regression, being widowed explains an
 
additional 3 percent of the variation of unreimbursed costs.
 
This means being widowed is more likely to result in more
 
unreimbursed costs.
 
Together Length of Stay and Widowed explain 12% of the
 
reason for case costs. The resulting equation is:
 
Unreimbursed Costs = $-989.72 + -.32(LOS) + .19(Widowed)
 
Malnourished
 
To this point, malnourishmeiit has been found to be a
 
significant predictor for only length of stay. But, length
 
of stay is a significant predictor of both case cost and
 
unreimbursed costs. The next set of regressions examine the
 
predictors of being malnourished.
 
Table 11.—Regression of Demographic and Clinical Variables
 
on Malnourished
 
Dependent Variable.. Malnourished 
Variable(s) Entered on Albumin Level 
Step Number 1.. 
Multiple R 0.63 
R Square 
0.4 
Adjusted R Square 0.39
 
Standard Error 0.38
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 Variables in the Equation
 
Variable B SE B Beta
 
ALBUMIN 0.06 -0.63
 
Constant 2.05 11.2
 
Variables not in the Equation
 
O
 
•

Variable Beta Partial Min
 
In CO Toler
 
HEIGHT 0.17 0.22 1
 
WEIGHT -0.1 -0.12 0.93
 
% BODY -0.22 -0.28 0.95
 
FAT
 
WBC -0.07 -0.08 0.99
 
% LYMPH. -0.12 -0.13 0.78
00
 
•
TOTAL -0.16 -0.19 0.85
 0
 
1
LYMP.
 
FEMALE -0.19 -0.25 1
 
MARRIED -0.01 -0.01 1
 
DIVORCED -0.08 -0.11 1
 
WIDOWED 0.04 0.05 1
 
AGE 60-69 -0.04 -0.04 0.95
 
AGE 70-79 -0.02 E-0.03 1
 
AGE 80-89 0.11 0.14 0.9
 
AGE 90+ -0.13 -0.17 1
 
T Sig. T
 
0
 
0
 
-8.14
 
T Sig. T
 
2.24 0.03
 
-1.24 0.22
 
-2.91 0.01
 
-0.83 0.41
 
-1.35 0.18
 
-1.89 0.06
 
-2.56 0.01
 
-0.14 0.89
 
-1.08 0.28
 
0.47 0.64
 
-0.44 . 0.66
 
-0.27 0.79
 
1.39 0.17
 
-1.69 0.94
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In the first step of the regression equation, albumin
 
level is significant, explaining 40 percent of the variation
 
in the percent of cases malnourished. The sign is negative,
 
indicating that the lower the albumin level, the more likely
 
the person is malnourished.
 
Table 12.—Step 2 of Regression of Demographic and Clinical
 
Variables on Malnourished
 
Variable(s) Entered on % Body Fat
 
Step Number 2..
 
Multiple R 0.67
 
R Square
 
Adjusted R Square 0.44
 
0.37
Standard Error
 
o
 
•
 
Variables in the Equation
 
(J1
 
Variable B SE B Beta T Sig. T
 
-7.62 0
ALBUMIN -0.44 0.06 -0.59
 
% BODY -0.006 0 -0.22 -2.91 0.01
 
FAT
 
Constant 2.45 0.22 10.96 0
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Variables not in the Equation
 
Variable Beta Partia Min T Sig. T 
In 1 Toler 
HEIGHT 0.13 0.17 0.91 1.726 0.09 
WEIGHT 0.12 0.11 0.47 1.087 0.28 
WBC -0.09 -0.12 0.95 -1.14 0.26 
1 
O 
% LYMPH. -0.11 -0.13• 0.76 -1.27 0.21 
TOTAL -0.16 -0.2 0.81 -2.02 0.05 
LYMP. 
FEMALE -0.17 -0.23 0.94 -2.34 0.02 
MARRIED 0.01 0.01 0.95 0.12 0.91 
DIVORCED -0.08 -0.11 0.95 -1.13 0.26 
WIDOWED 0.02 0.03 0.95 0.33 0.74 
AGE 60-69 -0.01 -0.01 0.92 -0.11 0.92 
AGE 70-79 -0.04 -0.05 0.95 -0.52 0.61 
AGE 80-89 0.08 0.1 0.87 1.03 0.3 
AGE 90+ -0.13 0.95 -1.73 0.09 
In step 2, Percent Body Weight enters the
 
equation. It explains an additional five percent of the
 
variation in malnourished status, for a total of .45.
 
The sign is negative —as percent body weight decreases,
 
the likelihood of being malnourished increases.
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Table 13.—-Step 3 of Regression of Demographic and Clinical
 
Variables on Malnourished 
Variable(s) Entered on 
Step Number 3 
Multiple R 
R Square 
Adjusted R Square 
Standard Error 
■1 
o 
• 
o 
Female 
0.69 
0.48 
0.46 
0.36 
Variables in the Equation 
Variable
 
ALBUMIN
 
% BODY
 
FAT

FEMALE
 
Constant
 
B
 
-0.45
 
-0.17
 
2.49
 
SE B Beta T Sig. T 
0.06 -0.59 -7.85 0 
0 -0.2 -2.71 0.01 
0.07 -0.17 -2.34 0.02 
0.22 11.37 0 
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Variables not in the Equation
 
Variable Beta Partial Min T Sig. T
 
In Toler
 
HEIGHT 0.03 0.03 0.57 0.34 0.74
 
WEIGHT -0.09 -0.06 0.26 -0.62 0.54
 
WBC -0.08 -0.12 0.94 -1.14 0.26
 
% LYMPH. -0.07 -0.09 0.75 -0.87 0,39
 
TOTAL -0.14 -0.17 0.81 -1.73 0.09
 
LYMP.
 
MARRIED -0.01 -0.01 0.93 -0.08 0.94
 
DIVORCED -0.09 -0.13 0.94 -1.25 0.21
 
WIDOWED 0.05 0.07 0.94 0.7 0.49
 
O
 
•

AGE 60-69 0.02 0.03 0.91 0.3 0.76
 0
 
1
 
AGE 70-79 -0.06 0.94 -0.86 0.39
 
AGE 80-89 0.08 0.1 0.87 1.03 0.31
 
AGE 90+ -0.1 -0.14 0.94 -1.4 0.16
 
Variables Excluded from the Equation
 
AGE < 49
 
MALE
 
SINGLE
 
NOT MALNOURISHED
 
One additional variable significantly explained the
 
variance in percent malnourished — being female -- but it
 
should be noted the sign is negative. Together, Albumin,
 
Percent Body Weight, and Male account for 48 percent of the
 
variance in the likelihood being malnourished. The final
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equation is: Being Malnourished = 2.49 + -.45 (Albumin) + ­
.005(% Body Fat) + -.17(Male).
 
The signs of the variables not entered into the
 
equation show that lower weight, lower white blood cell
 
counts, lower percent lymphocytes, and lower total
 
lymphocytes are associated with greater likelihood of being
 
malnourished. Among demographic variables, being other than
 
married (i.e., divorced, or widowed compared to being
 
single), and being other than ages 70-79 and 90+ (i.e.,
 
being age 60-69 compared to being < 49) are correlated with
 
a greater likelihood of being malnourished.
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CHAPTER 5
 
DISCUSSION
 
Table 14.--Svunmary of Regression Results
 
Dependent Independent Partial 
Variable Variable Correlation 
Case Costs Length of 0.76 
Stay 
Albimin -0.13 0.66 
Level 
Length of Malnourishe 0.36 0.13
 
Stay d
 
Unreimbursed Length of -0.32
 
Cost Stay
 
Widowed	 0.19 0.12
 
Malnourished	 Albumin -0.59
 
Level
 
% Body Fat -0.2
 
Male -0.17 0.48
 
The results concur with the literature that there was a
 
significant relationship between malnutrition and length of
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stay. Albumin level was the most important predictor of
 
malnutrition. Other important independent variables in the
 
equations were length of stay/ the state of malnourishment,
 
height/ widowedy percentile of ideal body weight/ and
 
lymphocyte count and gender. The findings suggest that
 
early detection and treatment may reduce a patient's stay in
 
the hospital. Albumin level was an important predictor of
 
determining nutritional status. As predictors of length of
 
stay/ a patient in the state of malnourishment was most
 
significant.
 
Linear regression did not indicate a direct
 
statistically significant relationship between malnutrition
 
and lost revenue to the hospital. The data analyzed in this
 
study did not reflect a significant relationship between the
 
independent variables and the dependent variable/
 
unreimbursable costs. This is a somewhat surprising
 
deviation from previous published results. A positive
 
relationship between malnutrition and lost revenue can be
 
demonstrated by the following means. First, the malnourished
 
patients stayed longer (see Table 25). Secondly, they
 
naturally accrued higher hospital charges (See Table 26).
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Conclusions
 
The major limitations of this study are related to the
 
sample size. A greater sample size in each DRG is needed to
 
control for differences between severity of illness and
 
intensity of service by DRG. Another limitation of this
 
study is that some patients "fell between the cracks" by
 
their physician not ordering a baseline chemistry test.
 
Therefore, they were not included in the study.
 
Interpretation of the results support the significant
 
relationship and previous findings in the literature.
 
Albiimin level was the most significant indicator of
 
malnutrition. Evaluation of these findings shows that the
 
low albiimin level, as an indicator of malnourishment, was
 
directly related to longer hospital stays. Ideal Body
 
Weight percentile and total lymphocyte count showed that
 
some significant relationship was found. The data analyzed
 
in this study did reflect a significant relationship
 
between the independent variable (albumin level) and the
 
dependent variable, unreimbursable costs. Work needs to be
 
done at hospitals with different population (case mix).
 
This study pertains to an elderly white clientele.
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Implications of Findings
 
Health care team members need to be made aware of the
 
relationship between malnourishment and increased length of
 
stay. Secondly, hospitals would do well to include multiple
 
measures for screening potentially malnourished clients
 
since one or two measures alone may fail to identify
 
accurately malnourished patients. Particularly in a hospital
 
with an unusually high proportion of Medicare patients, like
 
Hemet Valley Medical Center, physicians and other health
 
care team members must take all measures to promote good
 
nutrition thereby reducing length of stay and potentially
 
cost.
 
Recommendations
 
Hemet Valley Medical Center must have an adequate staff
 
of dietitians to evaluate and teach patients and families.
 
The dietitian must identify the nutritional status of each
 
patient within forty-eight hours of admission and develop a
 
care plan for early intervention for those with varying
 
degrees of malnutrition. Health care teams should be aware
 
of patient's nutritional status.
 
It is important to identify malnourished patients early
 
so that appropriate intervention and treatment can be
 
initiated. By treating patients early, hospital stays may
 
be reduced and return to the community and pre-illness
 
lifestyle can be brought about more quickly. Early
 
detection and subsequently early treatment of malnutrition,
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therefore, may reduce both hospital stay and unreimbursable
 
costs.
 
The second recommendation is that the hospital continue
 
bearing the expense of nutritionally intensive therapy.
 
The final recommendation is that Medicare and other
 
insurance cover home therapy for nutritional management
 
parenteral or TPN - for the patient's condition. The
 
hospital should also be allowed to bill for intensive
 
nutritional care for the patient. This could be done under
 
Part B Medicare for in- hospital care, skilled nursing care,
 
and home health care.
 
Hopefully, this paper will help encourage Medicare and
 
private health insurance to provide adequate assistance
 
financially for the patient at home or in the hospital so
 
that his nutritional status can be improved or at least
 
maintained. It is of utmost interest for the patient to be
 
assisted to heal in the fastest way possible, and to regain
 
and maintain or improve their status and to go back into the
 
community with the lifestyle and optimal health that they
 
are able to attain.
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Appendix A Major Diagnostic Categories
 
Major Diagnostic Categories
 
1. 	Diseases and Disorders of the Nervous System
 
2. 	Diseases and Disorders of the Eye
 
3. 	Diseases and Disorders of the Ear, Nose, and Throat
 
4. 	Diseases and Disorders of the Respiratory System
 
5. 	Diseases and Disorders of the Circulatory System
 
6. 	Diseases and Disorders of the Digestive System
 
7. 	Diseases and Disorders of the Hepatobiliary System
 
8. 	Diseases and Disorders of the Musculoskeletal System
 
and Connective Tissue
 
9. 	Diseases and Disorders of the Skin, Subcutaneous
 
Tissue, and the Breast
 
10. 	Endocrine, Nutritional, and Metabolic Diseases
 
11. 	Diseases and Disorders of the Kidney and Urinary Tract
 
12. 	Diseases and Disorders of the Male Reproductive System
 
13. 	Diseases and Disorders of the Female Reproductive
 
System
 
14. 	Pregnancy, Childbirth, and the Puerperium
 
15. 	Normal Newborns and Other Neonates with Certain
 
Conditions Originating in the Perinatal Period
 
16. 	Diseases and Disorders of the Blood and Blood-forming
 
Organs and Immunity
 
17. 	Myeloproliferative Disorders and Poorly Differentiated
 
Malignancy, Other Neoplasms (not elsewhere classified)
 
18. 	Infectious and Parasitic Diseases (systemic)
 
19. 	Mental Disorders
 
20. 	Substance Use Disorders and Substance-induced Organic
 
Disorders
 
21. 	Injury, Poisoning, and Toxic Effects on Drugs
 
22. 	Burns
 
23. 	Selected Factors Influencing Health Status and Contact
 
with Health Services
 
The MDC's that were the most resource using were
 
the following: Mean Cost Mean Loss LOS
 
Circulatory (#5) $10,372.29 $5,550.29 9.5
 
Digestive (#6) $16,041.00 $8,878.87 12.2
 
Hepatobiliary (#7) $17,711.80 $10,717.80 14.4
 
Kidney and Urinary
 
Tract $9,577.83 $6,070.33 8.4
 
Female Reproductive
 
system $11,062.00 $5,399.75 10.5
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Appendix B Operational Definitions of Levels of Care
 
Category I Patient nutritionally compromised /malnourished
 
if any two of the following are present:
 
a. Weight inappropriate for height: current
 
weight less than 80% of standard weight for
 
height.
 
b. Unplanned weight loss: loss of 10% or
 
more of usual weight within the past six
 
months.
 
c. Depressed serum protein: serum albumin
 
less than 3.0 g/dl.
 
d. Depressed total lymphocyte count: less
 
than 1200 cells/mm^.
 
e. Inability to consume an adequate diet
 
because of chewing or swallowing difficulties.
 
f. Excessive nutrient losses because of
 
vomiting or diarrhea lasting less than 3 days.
 
Category II Patient high nutrition risk diagnosis or
 
treatment. Any one of the following diagnoses are present
 
or treatments are occurring:
 
a. GI Bleed
 
b. Pancreatitis
 
c. Alcoholic Liver Disease
 
d. Diimping Syndrome
 
e. GI Surgery
 
f. Bowel Obstruction
 
g. Inflammatory Bowel Disease
 
h. Celiac Disease
 
i. Acute/Chronic Renal Failure
 
j. Cancer
 
k. Diabetes Mellitus
 
1. MI
 
m. R/0 MI, Angina
 
n. CHF
 
o. COPD
 
p. Acquired Immune Deficiency Syndrome
 
q. Tube Feeding
 
r. TPN
 
Category III Patient has potential for nutrition risk
 
a. Weight inappropriate for height: current
 
height: current weight less than 120% of
 
standard weight for height and patient 70
 
years of age or older.
 
b. Patient on modified diet.
 
c. Patient has only one of the parameters
 
noted in the Category I level.
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Category IV Patient Low Nutrition Risk
 
a. 	Patient on regular diet with no current
 
nutritional problems.
 
b. 	Current weight less than 120% of standard
 
weight for height and patient less than 70
 
years of age.
 
63
 
Appendix C Average Height - Weight Table
 
For persons 65 Years of Age and Over*.
 
Height Age
 
Inches 65-9
 
Men
 
61 128-156
 
62 130-158
 
63 131-161
 
64 134-164
 
65 136-166
 
66 139-169
 
67 140-172
 
68 147-179
 
69 147-179
 
70 150-184
 
71 155-189
 
72 159-195
 
73 164-200
 
70-4
 
125-153
 
127-155
 
129-157
 
131-161
 
134-164
 
137-167
 
140-170
 
146-178
 
146-178
 
148-182
 
152-186
 
156-190
 
160-196
 
75-9
 
123-151
 
125-153
 
127-155
 
129-157
 
130-160
 
133-163
 
136-166
 
142-174
 
142-174
 
146-178
 
149-183
 
154-188
 
158-192
 
80-4
 
122-148
 
122-150 

124-152 

127-155 

130-158 

132-162 

139-169 

139-169 

143-175 

148-180 

153-187 

85-89 90-94
 
120-146
 
122-148
 
125-153 117-143
 
128-156 120-146
 
130-160 122-150
 
137-167 130-158
 
137-167 130-158
 
140-172 134-164
 
144-176 139-169
 
148-182
 
Women
 
58 120-146
 
59 121-147
 
60 122-148
 
61 123-151
 
62 125-153
 
63 127-155
 
64 130-158
 
65 132-162
 
66 136-166
 
67 140-170
 
68 143-175
 
69 148-180
 
112-138
 
114-140
 
116-142
 
118-144
 
121-147
 
123-151
 
126-154
 
130-158
 
132-162
 
136-166
 
140-170
 
144-176
 
111-135
 
112-136
 
113-139
 
115-141
 
118-144
 
121-147
 
123-151
 
126-154
 
128-157
 
131-161
 
100-122
 
106-130
 
109-133
 
112-136
 
115-141
 
119-145
 
122-150
 
126-154
 
130-158
 
99-121
 
102-124
 
104-128
 
108-132
 
112-136
 
115-141
 
120-146
 
124-152
 
128-156
 
107-131
 
107-131
 
108-132
 
112-136
 
116-142
 
*Journal of the American Medical Association 172:658,1970
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 Appendix D Definitions
 
ALBUMIN One of a group of protein substances, the chief
 
constituent of animal tissues.
 
Servim Albumin is an amber-colored fluid which exudes from
 
coagulated blood as the clot shrinks and then no longer^
 
contains fibrinogen. Serxim is of a complex nature and is
 
made up of water, albumin, globulins, metabolites,
 
catabolites, lipids, hormones, salts and enzymes.*pl088
 
BODY WEIGHT the force with which a body is attracted by
 
the earth, measurement in kilograms or pounds * p 1329
 
Ideal Body Weight can be determined from the person's
 
constant weight, from tables(above, previous page).
 
females: 100 lbs for the first 5 ft plus 5 lbs for every
 
inch of height over 5 feet.
 
males 110 lb. for the first 5 foot plus 5 lb for every inch
 
of height over 5 foot.**
 
Percentile Body weight comparing the person to the ideal
 
body weight for his height and weight.(divide the patient's
 
weight into the ideal body weight and you come up with the
 
percentile.
 
LYMPHOCYTE a cell formed primarily in lymphoid tissue in
 
many parts of the body, as lymph nodes * p 686
 
MALNUTRITION imperfect nutrition (malnourishment) * p 695
 
STARVATION deprivation of food; the state produced by
 
deprivation of food * p 1150
 
* Blakiston's New Gould Medical Dictionary
 
**Howard A. Schneider Nutritional Support of Medical
 
Practice
 
Helen Guthrie Introductorv Nutrition; Marie Krause FOod,
 
Nutrition and Diet Therapy. Almost all nutrition books=
 
reference to ideal body weight.
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